I. Experimental Section
Part 1. General Information
Chemicals and Reagents
All manipulations were carried out under an atmosphere of nitrogen using standard Schlenk or glove box techniques. The following anhydrous solvents were purchased from Acros, THF (99.5%, stabilized), DMF (N,N-dimethylformamide, 99.8%), DMA (N, 99 .5%, extra pure). Deuterated solvents were used as received (CDCl3 from J&K Co., China). NiCl2 (Alfa Aesar), NiBr2 (Alfa Aesar), NiI2 (Alfa Aesar), Ni(COD)2 (Strem), Ni(acac)2 (Aladdin Co., China) were purchased and used as recieved. Zinc powder (Aladdin Co., China) was activated before use. Anhydrous MgCl2 (Alfa Aesar), Bu4NI (tetrabutylammonium iodide, Aladdin Co., China), CuSO4 (98%, Acros), Cu(OAc)2 (98%, Alfa Aesar) and ZnI2 (98%, Aladdin Co., China) were purchased, and used directly. Unless otherwise noted, all other reagents and starting materials were purchased from commercial sources and used without further purification. Procedures for the synthesis of the following ligands and starting materials have been reported in our previous publications. 
Physical method
Column chromatography was performed using silica gel 300-400 mesh (purchased from QingdaoHaiyang Co., China) as the solid support. All NMR spectra were recorded on Bruker Avance 500 MHz spectrometer at STP unless otherwise indicated.
1 H NMR and 13 C NMR chemical shifts are reported in δ units, parts per million (ppm) relative to the chemical shift of residual solvent. Reference peaks for chloroform in 1 H NMR and 13 C NMR spectra were set at 7.26 ppm and 77.0 ppm, respectively. Highresolution mass spectra (HRMS) were obtained using a Bruker APEXIII 7.0. Melting point was recorded on a micro melting point apparatus (X-4, YUHUA Co., Ltd, Gongyi, China).
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Part 2. General Experimental Procedure (GEP)
To a flame-dried Schlenk tube was charged with ligand 2 (6.3 mg, 0.021 mmol, 7 mol%), zinc powder (59.2 mg, 0.900 mmol, 300 mol%). The tube was capped with a rubber septum and moved in the glove box, at which point NiI2 (4.7 mg, 0.015 mmol, 5 mol%) was added. DMF (0.5 mL), ketone (0.300 mmol, 100 mol%) and allylic carbonates (0.450 mmol, 150 mol%) were added via syringe. The reaction mixture was allowed to stir overnight under N2 atmosphere at room temperature. The mixture was directly loaded onto a silica column without work-up. The residue in the reaction vessel was rinsed with small amount of DCM or eluent. Flash column chromatography provided the product.
Part 3. Experiment Data for New Compounds 1-(2-(4-Fluorophenyl)allyl)cyclohexanol (6b).
According to the GEP, this compound was obtained as a colorless liquid. IR (KBr): 3461, 3081, 2932, 2858, 1622, 1602, 1509, 1447, 1232, 840, 820 
4-Phenylhept-1-en-4-ol (12)
According to the GEP, this compound was obtained as a colorless liquid. IR (KBr): 3475, 3060, 2958, 1639, 1602, 1494, 1446, 999, 917, 765, 702 133.5, 128.0, 126.3, 125.2, 119.5, 75.8, 47.3, 45.0, 16.7, 14.3 . HRMS (EI) m/z (M + ) calcd for C13H18O: 190.1358 C13H18O: 190. . Found 190.1362 .
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3-Allyl-3-hydroxy-1-methylindolin-2-one (16).
According to the GEP, this compound was obtained as a white solid. IR (KBr) : 3302, 3093, 2986, 2926, 1690, 1616, 1472, 993, 925, 760 . 177.9, 143.3, 130.5, 129.7, 129.7, 124.1, 123.1, 120.3, 108.4, 75.9, 75.9, 42.9, 26.2 
1,1-Dicyclohexylbut-3-en-1-ol (19).
According to the GEP, this compound was obtained as a colorless liquid. IR (KBr) : 3488, 3074, 2927, 2851, 2668, 1636, 1447, 984, 911 . 117.6, 76.6, 44.7, 38.9, 27.4, 27.1, 27.1, 26.7 
1-(2-Phenylallyl)cyclopentanol (22).
According to the GEP, this compound was obtained as a colorless liquid. IR (KBr): 3448, 3080, 3056, 3023, 2958, 2870, 1623, 1493, 1444, 1009, 900, 779, 669 142.4, 128.4, 127.5, 126.6, 116.8, 81.6, 46.4, 39.8, 23.5 
1-(2-(p-Tolyl)allyl)cyclohexanol (23).
According to the GEP, this compound was obtained as a colorless liquid. IR (KBr): 3450, 3059, 3031, 2948, 1697, 1623, 1435, 1276, 1243, 1150, 1088, 698 . 1 H NMR (500 MHz, CDCl3): δ 7.44-7.22 (m, 10H), 5.42 (d, J = 1.6 Hz, 1H), 5.16 (m, 1H), 5.10 (m, 2H), 3.97-3.76 (m, 2H), 3.11 (br, 2H), 2.74 (s, 2H), 1.54-1.36 (m, 5H).
C NMR
(125 MHz, CDCl3): δ 155. 2, 144.3, 141.9, 136.8, 128.6, 128.4, 127.9, 127.8, 127.8, 126.4, 117.9, 69.4, 66.9, 48.1, 39.9 
